Lipid analysis confirms that not only membrane proteins but also some of the aminophospholipids are cross-linked. This cross-linking of lipid head groups also does not affect sterol uptake, but the phospholipids which are cross-linked are located mainly in the inner leaflet of the bilayer. This is consistent with the finding (P. J. McCabe & C. Green, unpublished work) that uptake of extra cholesterol by the erythrocyte membrane is facilitated by the presence of the choline-containing phospholipids mainly in the outer leaflet of the lipid bilayer.
The obese-hyperglycaemic syndrome of Bar Harbor mice is characterized by obesity, hyper-insulinism and insulin resistance (Christophe et al., 1959) . This triad has been correlated with a lack of insulin receptors on plasma membranes of cells as different as adipocytes (Freychet et al., 1972) , hepatocytes (Kahn et al., 1972) and thymocytes (Sol1 et al., 1974) . Further alterations in the plasma membranes of obese-hyperglycaemic (oblob) mice have been suggested. First, it has been shown that the adenylate cyclase activity of adipose-tissue plasma membranes is decreased (Dehaye et al., 1976) . This defect correlates well with very low increases in cyclic AMP concentrations in response to lipolytic agents and may be responsible for the decreased lipolysis in adipose tissue from ob/ob mice (Dehaye et al., 1975 (Dehaye et al., , 1977 . Secondly, Chang et al. (1975) have shown that a more general defect altering glycoproteins in a variety of plasma membranes is involved in this syndrome. Our purpose in the present study was to investigate another typical plasmamembrane system, the glucagon-sensitive hepatic adenylate cyclase, to see whether this membrane component is also modified in the ob/ob syndrome.
C57 BL 65 ob/ob mice and lean controls used in this study were 3 months old. Partially purified hepatic plasma membranes were prepared by the method of Neville & Kahn (I 974). Adenylatecyclase was assayed by the method of Salomon e f a/. (1 974) and protein by that of Lowry et al. (1951) .
In both mice, the basal activity of adenylate cyclase was linear for at least I 5min and for concentrations of proteins as high as 10mg/ml. All assays were performed at 7min with concentrations of protein not higher than 2mg/ml. The activity of the enzyme did not vary significantly from one preparation t o another.
In normal mice, the basal activity was 0.5nmol ofcyclicAMP/7min per mgofprotein, as shown in Table I . F-( 1 O m~) stimulated this activity more than 10-fold ( Table I) . This effect was dose-dependent and half-maximal stimulation occurred at 7 m~. Concentrations higher than I 5 m~ were inhibitory. Glucagon ( 5 , u~) increased the activity of the enzyme 3-fold (Table 1 ) and the half-maximal stimulation occurred at 0.1 p~. Two guanine nucleotides, G T P and GMP-P(NH)P (guanyl-5'-yl imidodiphosphate), when used at a 1 0 0 p~ concentration, also activated the enzyme, the former 2-and the 569th MEETING, SUSSEX 
Incubation conditions
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Kapp.
Vmax.
Glucagon 100 1.4 100 2.2 Glucagon+ GTP (1 O~M ) 100 5.8 100 6.1 Glucagon+ GMP-P( NH)P ( 1 0~~) 100 6.0 100 6.1 latter 7-fold. In the presence of glucagon, both nucleotides could potentiate the action of the hormone (Table 2) . CaZ+ was a very strong inhibitor of the enzyme, since at 1 0 0 ,~~ it decreased the activity by more than 50%. Concentrations of adenosine higher than 1 0 0 ,~~ were also inhibitory and half-maximal effect was reached at 5 0 0~~. In the presence of IO,UM-GMP-P(NH)P, 1OpM-glucagon or glucagon plus ~O~M -G T P , the only effect was a decrease in the V,,,. of theenzyme. No modifications in the apparent affinity for these substances was observed. On the other hand, both guanosine and hypoxanthine stimulated by 2-3 times the basal and GTP-stimulated activities of the enzyme, but exerted no effect on the activation by the hormone, GMP-P(NH)P or F-. In obese mice, the basal activity of the enzyme was slightly higher than in normal animals, but the difference was not significant (Table 1) . As in normal mice, F-dosedependently increased this activity and had its half-maximal effect at 7 m~. Glucagon was at least as potent in obese mice as it was in lean controls. At maximal concentration, it activated the enzyme 4-fold, and at 0.1 p~ half-maximal stimulation occurred. The two guanine nucleotides activated both the basal and the glucagon-stimulated activities in a way similar to that seen in controls (Tables 1 and 2 ). In this preparation, Ca2+ was a strong inhibitor at 1 0 0~~ already inhibited by more than 50%. Adenosine decreased the V,,,. of theenzyme, whatever the stimulus was. Guanosine and hypoxanthine stimulated the basal activity of the enzyme and the activity already stimulated by GTP. As in normal mice, they had no effect on the GMP-P(NH)P-, F--or hormone-stimulated activity.
The glucagon-sensitive adenylate cyclase from hepatic plasma membranes possesses four sites (Rodbell & Londos, 1976) : the hormone receptor, the regulatory unit which binds the guanylyl nucleotides, an inhibitory site for adenosine, and a fourth site for bivalent cations. From our results, it appears that in hepatic plasma membranes from Vol. 5 During endocytosis, large amounts of the pericellular (plasma) membrane are involved in the formation ofendocytic vesicles, which fuse with lysosomes. The fate of the surface constituents internalized in this process is unclear. They could be incorporated into the lysosome membrane and eventually destroyed (Werb & Cohn, 1972) . Alternatively, it has been suggested that these constituents are recycled back t o the plasma membrane, which would explain both their low turnover and the stability of the size of lysosomes, despite very active endocytosis (Steinman et al., 1976) .
Recycling of Fibroblast Plasma-Membrane Antigens Internalized during Endocy tosis
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To investigate this problem we have studied the intracellular fate of two kinds of ligands of the plasma membrane in cultured fibroblasts: antibodies, raised against plasma-membrane antigens (plasma-membrane IgG*), and control IgG, labelled with fluorescein isothiocyanate. As reported earlier (Schneider et al., 1975) , plasma-membrane IgG molecules bind to the plasma membrane and remain located thereon for long periods. They are displayed at the outer surface of this membrane, as they are fully accessible, both in vivo or after homogenization of cells, t o goat anti-(rabbit IgG). Conversely, fluorescein-labelled IgG molecules bind to the plasma membrane, but are * Abbreviation: IgG, immunoglobulin G.
